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(54) PILOT SIGNAL DETECTION CIRCUIT AND PILOT SIGNAL DETECTION METHOD 
(57)Abstract 

PURPOSE: To reduce the detection required time by locating a 
preprocessing multiplier circuit and a low pass filter circuit to a pre- 
stage at an input side and eliminating effectively a noise. 
CONSTITUTION: A pilot signal is respectively multiplied with a 
reference signal at each of multipliers 2, 3 and LPFs 4, 5 generates 
signals 01, 02 from which a harmonic component is eliminated. The 
signal 01 is fed to multipliers 6. 8 and the signal 02 is fed to 
multipliers 7,9 and the reference signal is fed to each multiplier. 
Output signals PI. P2 of the multipliers 6, 7 are fed to an adder 10 
and output signals P3, P4 of the multipliers 8, 9 are fed to an adder 
11 respectively and sum signals U1. U2 are respectively generated. 
LPFs 12. 13 receive the signals U1. U2 and eliminate the harmonic 
components to generate signals VI, V2. and the signals VI, V2 are 
fed to an amplitude evaluation circuit 14. The circuit 14 evaluates 
the amplitude of the signals VI, V2 to discriminate a multiplex voice 

mode in a broadcast signal. I «tb V^i 
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g5fBS3*5<*:o:a4(D«^fi^^Aa^LSi<Dj!n]^ 

^<Z>«t$&lC«^S LTRlfScDiftlgtaiaSfTl^m 3 feci: 

4(D^-r;u^fi-^*-€-*L-f^*Ltii^L. ffllEasfccfct/s 

mi cDia»j<i^*«tii-r'&c<!:$i^a<!:-r-&t(DT?fe 

-So 

[0 0 2 2] 

[|IS60»J] :*:^^<Dl|]S6^J*ia4<t#^il(D«iiK^ 

HI *#BBt"'5i:. c:(D|g(c^-r*Slfi6«<D/^-rP'y h 
<l^«^ailelK(i. m2cDtt*(DftW<!:l^«a>BP F 1 
«9:S6-9*!:. jtoSSi o. lit. lpfi 
2. 1 3 t. «B»fflll»i 4i:(cft3x.-C. /WP*y h 
<i#P<b^2|Hi^ei(t). fc<l:l/e2(t)CD*>!7<i:(D*g: 
*^rL>^*V^*V<l^Rl. R2 *±iat-'5«ftS2. *5 
cl:0f3i:. «#R1 . R2 <DSIII?*ja»*^*i^*t[»* 
L«^Q1. Q2^lhti'r^O—/i7.y>{J[.^ (LP 

F) 4. ^imnLm^u] ^:±f&^^mw^^ o 

R 1 = f .( t ) • o 1 (t) 
= A {1+cos (cus t +0) ) CO 
= (A^2) cos (2aJp + 
+ +COS (2aip t— cos 
4- {A/2) COS0+ (A/4) k I 

cds t +0 — 6) 

R 2 = f ( t ) • e2(t) 
= A {1+cos (fiUs t+^) ) CO 
= (A/2) s i n (2ajp t+0) + 
t+0 + 0) +s i n (2C0p t—Cds 
- (A/2) s i n0- (A/4) k { 

CDs t +<t> — e) 

CtLf)«^R1. R2»i£(DLPF4. 5ilifi*<D^4x 
•f^*i<Dai*fi^Q 1 . Q2J4^*L-F*t (9) . (10) 

Q 1 = f ( t ) • e 1 (t) ■ T 1 ( s ) 
= (A/2) COS0+ (A/4) k { 

S t +0-0) 

Q2= f (t ) ■ o2(t) ' T2 (s) 
= - (A/2) s i n^- (A/4) k 

cJs t +</>-©) 

ZZVT\ (s) . T2 (s) f±"t*L-p*lL P F4. 5 

[0 0 2 81 <i^Q1(iSmS6. e(0-:f3(DAtlt& 



l(t). e2(t). h1(t). h2(t)*«*^*»*fi^«* 
[0 0 2 3] SJJIC. HI ^#BgLr*§lffi«tJ(DBf*(co 

i^Tiftwr-&i:. BPF iic<i:yadj**if=/<>rp-v h 

fi^pii. mmsS2. 3a>«->!?(D-:^(DA:^dg(cttsg* 

tL-6o ctLb^S:S2. 3CDfife(7>-*a>A:tl!ffi(C(i-^+L 
^tLSsmi^eUt). e2(t)A<«$S**t-5o e 

i(t). e2(t)r*. 'Wo-y hfi-^pcD»aia<ti^-a> 
3. 5 f H <7)saaa>«^T?fey. 

[0024] e1(t) = cosC0p t 
®2(t) = s I n OJp t 

^tz. BPFi*iK4Lr«Jft**i^/^-f o^v hfi^p 
= f (t) I*. t**<Dft«'^»MLfcJ;a(=. 5kx6(D<*: 

[0025] f (t) =A {1+k-cos (Ciis t + 
0) ) -cos (cds t +6) 

1 (t) - e 2 (t) <S: (Dik^m^m-t o 
[0 0 2 61 /^-rP»V h«*f (t) (4«»:»2, 3(D 

c*Lt»«S:»2. scD^^JycD^^tSSIi^R 1 . r 

2A<LPF4. 5lC'5-*t^*Ltt«&**t. BSSart^^^R 
^*tLfc«^Q1. Q2;5)<-^*L^tt±fiK*tl.'&o 
[O O 2 7] ||S:S2. 3CDt±l:^ii^R 1 . R2(i-t+L 

(8) . (9) Avmt?^ti^o 

s (cdp t+0) c o s Cdp t 
(A/4) k {cos (2aip t +a;s 
t+0-«) ) 

cos (oJs t+0+0) +COS (2 

(7) 



s (ojp t + 0 ) sin (Op t 
(A/4) k {s i n (2cup t +a»s 
t+e-0) ] 

s i n (oJs t+0 + 0) — s i n (2 
(8) 



cos (OJs t+0 + 0) +COS iOJ 

(9) 



{s i n (Ois t+0+0) — s i n ( 

(1 O) 

(C. «^Q2f±«»»7, 9<D-*(7>-*(DA*ii6(C^ 

S2^<t^hut)3&^ «St»7. 8<Dfte(DA:ti4S(cS*<i 



(7) 
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tm-om^v&V^o i^ ^) , (^ 2) At^^i-o [0029] 

hl(t) = c o sOis t (11) 

h2(t) = s i n Ois t (12) 

7(D#^a>ttiA«#p 1. P2i^tt]Srsi o fFflililSfti Aizmtm-r^o ^OfitSRAHlKi 4lc^a^ 
fc. ^SLgs. 9(7>#^cDtib:ti<l#P3. P4i*j!n]S:s& T<i^v 1 . v 2*«efPfiiL. ttai*a)#fi#^^- 

1 i(c-e-*t^*tet$&**v. *D^ii^u 1. uztLx^ K^^ajgij-r-So 

^l-e^t^ja^tt-Se LPF12. 1 3<D*>^riC*tt>j!lD [0 0 3 01 »»»6-9a)3t»tt-?-*L-e*l (1 3) - 

Sm^UI. U2<D*$&*Slt. Siia«^^*»^LT (16) xCtf^*tL-So 

<i^V1. V2^^/aL. Cttt)<i#V1. V2^fitS [003 1] 

p 1 = f ( t ) • o 1 (t) ' T 1 ( s ) ■ h 1 (t) 

= (A/2) COS0+ (A/4) k {cos (OJs t+0 + 0) +cos (o) 

S t4-<^>— 0) cosa>s t 

= (A/2) c o s d c o s Ois t 

+ (A/8) k {cos (2ais t+^ + 0) +cos (0 + ^) 1 

+ (A/8) k {cos (2aJs t+0-e) +COS (0-0) 1 ■•• (13) 

P2=f (t) • e2(t) • T2 (s) • h2(t) 
= [- (A/2) s I n0+ (A/4) k {s i n (oig t+0 + 0) -s I n 

(cOg t+0 — 0) s i n 6Us t 
= — (A/2) s i n 0 c o s OJs t 

+ (A/8) k {cos (2a;s t+0 + 6) -cos (« + 0) 1 

+ (A/ 8) k {cos (2 Ois t+0-e) -cos (0-0) 1 — (14) 

P3=f (t) •ol(t)-Tl (s) • h2(t) 
= (A/2) cose+ (A/4) k {cos (cOs t+0 + 0) +cos (u) 
s t+0— 0) sincus t 
= (A/2) COS0S i nOis * 

+ (A/8) k {s i n (2cds t+0+0) -s i n (0 + 0) ) 

+ (A/8) k Is i n (2ais t+0 + 0) -s I n (0-0) 1 •■■ (1 5) 

p 4 = f ( t ) • e 2 (t) • T 2 ( s ) • h 1 (t) 
= [- (A/2) s i n0H- (A/4) k {s i n (ois t+0+0) -s i n 

{(i)s t+0 — 0) c o s Ois t 
= — (A/2) s i n 0 c o s cos t 

- (A/8) k {s i n (2aJs t+0 + 0) +s I n (0 + 0) ) 

+ (A/8) k {s i n (2aJs t+0 + 0) +s i n (0-0) I ••• (1 6) 

«»»6-9(D«sfi'^p i'-p4S±aa>j;aicftis (17) . (18) 5C-ea**i-&o 

Ln— /<X:7>r;U^ ^iixfi*1±fc L P F 1 2. 1 3(7)# [0032] 
^OttJ^ii^V 1 = vl (t) . V2 = v2 (t) (i-^ 

V1=v1 (t) = {f (t) e1(t)Tl (s) hl(t)+f (t) e2(t)T2 
(s) h2(t)l T3 (s) 

= (k/4) Acos (0-0) (17) 

V2=v2 (t) = {f (t) el(t)Tl (s) h2(t)+f (t) o2(t)T2 
(s) hl(t)l T4 (s) 

= - (k/4) As i n (0-0) (18) 

CCT?. T3 (s) . T4 (s) (i-^-tt-PtlL P F 1 C*tb<i^V 1 . V 2 V 1 , V 2 tm 

2. ^30Bmmslvs>^o mom^ttjiho 

[003 31 (1 7). {^ 8) ^it. ik^mtmtji^ [o o 3 4] ffifSfPffiiiiK i 4(i. cti^fi^v i . v 



(8) 
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20(D«-^vi. vaflj^-^^ajRurJbnS^UfcSiici 

{vi (t) 2 + v2 (t) 2 ) 1/2 

(19) itt, «fe*©^aidi*$a*7-r (7) At^- 

[0 0 3 5] :ifi^mm(omssit. ^.tsmi-tni&mmom 
3t. LPF4. 5^fra-r-6ci(=«fcy. b 

P F 1 <t*ftiaffl<D«8:SS6~9*JJ;i;L P F 1 2, 1 
3roMS$^e3Sr#*o •T'JC*?*.. LPF4. 5<©*-V 

h:i-7®«ti(43 ooH zSffit-r€.;i«t(=<fcy, BP 
*T?#«)ttt(=, *f=. LPF12, ^3a>i3•v^•* 

[0 0 3 6] 



/2«-r*ct(=*yff3. 

(k/4) A (19) 

[0 0 3 71 $t#$jamwi=»*-t?#-5a>-e, ± 
[liS0>6im^<«:i$iQQ] 

m 1 1 ^fseso/i-f a y hm^^mm^ai-mmm^ 
[02] 2+vyT§?&i^s«#(0«jRa;^'<^? h^A 

[03 4] «63|E<o«2(©/«'f n-y hm#«UliaB**-r:? 

1. 22, 23 BPF 

2. 3. 6~9 

4.5.12,13 LPF 

10. 11 mum 

14. 2 4 tifg^ill§IE& 

15. 16 &mm^n±msi 

2 1 AMfilKS 



[iai] 



[193] 






1 




21 


BFP 









BEF 










BPF 







um:JhilW 



(9) 
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(51) Int. CI. 6 KI»JtB^ JtrtfiSS^ Fi tttBS^SW 

H04S 1/00 N 



